Clomiphene citrate induces nuclear translocation of the TFEB transcription factor and triggers apoptosis by enhancing lysosomal membrane permeabilization.
The autophagy-lysosome pathway plays a central role in cellular homeostasis by regulating the cellular degradative machinery. The transcription factor EB (TFEB) regulates the biogenesis and function of both lysosomes and autophagosomes, and enhancement of TFEB function has emerged as an attractive therapeutic strategy for lysosome-related disorders. However, little is known about the role of TFEB activation in regulating the cellular fate. Here, we describe that clomiphene citrate (CC), a selective estrogen receptor modulator, promotes nuclear translocation of TFEB and increases lysosomal biogenesis in HeLa and MDA-MB-231 cells. Treatment with CC inhibits cell viability and causes apoptosis by increasing the release of proteases cathepsin B (CatB) and cathepsin D (CatD) from lysosomes into the cytosol. In contrast, knockdown of TFEB rescues the cells from CC-induced cell death. Furthermore, CC-induced TFEB activation also enhances the autophagy flux in HeLa cells. Knockdown of autophagy-related gene 7 (ATG7) significantly decreases the CC-induced CatB and CatD release and cell death, suggesting that autophagy contributes to the lysosomal membrane permeabilization (LMP) caused by CC. Altogether, these findings have broad implications for our understanding of TFEB function and provide new insights into CC pharmacological therapy.